





The battle for the digital dividend spectrum




Early version, also known as pre-print
Link to publication from Aalborg University
Citation for published version (APA):
Henten, A., Windekilde, I. M., & Tadayoni, R. (2011). FUSE report: The battle for the digital dividend spectrum.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.



































an  analysis  of  the  digital  dividend  and  discusses  relevant  new 


























1.2  INTERVIEWS WITH SELECTED STAKE HOLDERS IN DENMARK ......................................................... 36 
1.2.1  Motorola Denmark .................................................................................................................. 36 
1.2.2  Motorola Tetra Unit ................................................................................................................ 36 
1.2.3  Independent consultant ............................................................................................................ 37 
1.2.4  Molex ....................................................................................................................................... 37 
1.2.5  Danish confederation of IT industry ........................................................................................ 37 











The  aim  of  this  research  is  to  point  at  and  analyze  alternative  applications  of  the  freed  frequencies 
especially with respect to the frequencies in the so‐called innovation reserve (MUX 7 and 8). The fact that 
we cannot escape the controversies between broadcasters and the communication sector has become very 




instance, Sweden has gone, and  this  is also  in  line with EU decisions on  the matter. The EU policy  is  to 







and on  the other hand market players  from other communication  sectors. A  conflict  in accessing  to  the 
valuable spectrum resources that has been there for many years and which has been intensified in different 
phases of  technological development.  The  report  gives  an  analysis of  the digital dividend  and discusses 
relevant new applications, technology and the policy/regulatory issues at European and national level. 
The market  organisation  of  radio  and  TV  broadcast  services  has  historically  been  dominated  by  either 
monopoly organisation (national or  local) or  in few cases by markets having few competing broadcasters. 
The spectrum scarcity argument has been used as one of the reasons for this market organisation model 
and  for  not  giving  resources  to  other  communication  sectors.  However,  the  scarcity  argument  was 
challenged from the beginning1. 
In  the US,  for  example,  the  strong broadcasters began  to market HDTV  at  the  end of 1980s  to  replace 
NTSC2 trying to hold on the extra TV channels allotted for television services in every city3. This resulted in 
FCC’s provision of spectrum without cost to virtually all of the current television broadcasters to provide for 
parallel  transmission  of  ‘advanced  television  services’4  in  the  1996  Telecommunication  Act.  This  raised 
huge resistance from other market actors who were interested in the spectrum, especially, the actors from 
the  “land mobile”  and  computer  industry.  In  the  recent  years  substantial  part  of  the  ‘TV  spectrum’  is 
released for other uses5. 
So  the  spectrum war  and  the  battle  between  broadcasters  and  other market  players  on  the  allocated 
broadcast spectrum  is not a new thing. The new thing  is, as mentioned, the  implications of the transition 
from Analogue to digital and the determined deadlines for  ‘analogue shut down’  in virtually all advanced 
markets. 




While  Digital  Dividend  may  have  a  broader  meaning  in  ICT  for  development  relating  to  developing 
economies, the term refers to the radio frequencies that are being set free  in relation to the switch‐over 
from analog to digital broadcasting  in the developed economies (Europe, etc.). The EU defines the Digital 
Dividend  as  ‘the  spectrum  over  and  above  the  frequencies  required  to  support  existing  broadcasting 
services in a fully digital environment, including current public service obligations’ (COM/2007) 700 final). 
                                                            
1 See among others Coase R. :“The federal Communication Commission”, The journal of Law & Economics, 
October 1959 and (Noam 1991)  
2 This was a lobbying strategy against Land Mobile. By the end of the 1980s, actors from ”Land Mobile” 
industries applied for these resources to use them for mobile communication systems. Broadcasters, led by 
the National Association of Broadcasters (NAB), came up with the argument that they needed these 
resources to introduce HDTV.  
3 In Washington, e.g., networks and independent stations broadcast on channels 4, 5, 7, and 9 on the VHF 
and 20, 26, 32 and 50 on UHF. The rest of the designated broadcast TV channels, 2 through 69, were vacant 
and the situation was similar in every city 
4 Later Digital HDTV services 
5 Se more more details later in this paper. 
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The  issues relating to the Digital Dividend are dealt with  in a range of different  international and national 
organizations and  settings.  ITU and  its Radio Conferences are  crucial events. There  is often  reference  to 
ITU’s  Regional  Radiocommunication  Conference  in Geneva  in  2006  (RE‐06), which  took  some  decisions 
regarding the distribution of the Digital Dividend between the different applications, primarily broadcasting 
and  interactive communications  (e.g. mobile broadband).   These decisions have become subject to some 
criticism especially by the EU Commission as they somehow run counter to manner in which the EU plans to 
‘clean  up’  the Digital Dividend  by  dividing  it  up  into  three  clusters  (high‐powered  broadcasting,  lower‐
powered  broadcasting,  for  instance mobile  TV,  and  low‐powered  interactive mobile  communications). 
Furthermore, RE‐06 gave more emphasis to broadcasting than the present policies of the EU Commission.  
The  EU  is,  as mentioned,  also  very  active  in  influencing  the  use  of  the Digital Dividend.  The  document 
mentioned (COM(2007) 700 final)  is a crucial policy statement  in this context, and the EU  is very active  in 
the  field with  its Radio Spectrum Policy Group  (RSPG) and  its political  foundation  in  the Wireless Access 




on  the matter.  The  EU  commissioned  a major work  to  Analysys Mason  (Mason  2009).  This work  is  a 
centerpiece in the future directions for EU policies. 






believe  that  this can best be promoted by allocating a  large part of  the  frequencies  to new broadcasting 
possibilities.  A  characteristic  statement  is  the  one  on  the  front  page  of  the  abovementioned  EBU 
documents, where it reads ‘Long‐term Public interest versus short‐term profit’. An organization where the 
broadcasters’ point of view have found following is, for instance, the Council of Europe (2008).    
On  the  other  side,  one  finds  the mobile  operators  wanting  to  use  the  frequencies  for  extended  and 
improved mobile broadband. There  is presently a huge demand  for mobile broadband. This  is one of the 
growth  areas  of  the  telecommunications  industry,  and  there  are  also  sound  economic  arguments  for 
allocating a  large part of  the  frequencies  for mobile broadband. This  is,  for  instance,  substantiated  in a 
report written by Forge, Blackman and Bohlin  (2007) – a report commissioned by T‐mobile  International. 
There are surely vested  interests at play  in this context, but the results are not much different from what 
we  arrived  at  some  years  ago  when  making  a  similar  comparison  of  the  economic  value  of  mobile 
communications as opposed to broadcasting (see amongst others (Falch & Tadayoni 2004). The economic 




























Aegis  has  made  a  larger  report  in  this  area  –  commissioned  by  EADS  and  Motorola:  ‘Safety  First  – 
Reinventing the Digital Divide in Safeguarding Citizens (WIK & Aegis, 2008). The PSS is further discussed in 
details in the case studies in this report 
















the DTV  transition of February 17, 2009, at which  time  the spectrum  in  the 700 MHz Band, occupied by 
television broadcasters in TV Channels 52‐69, would become available for wireless services, including public 






On February 11, 2009, with enactment of  the DTV Delay Act,  the DTV  transition deadline was extended 
from February 17, 2009, to June 12, 2009.    
The  final  switchover  to digital TV occurred on 12  June 2009 but  the  regulator  completed  the auction of 









According  to  FCC,  the  700 MHz  band  is  a  critical  resource  for wireless broadband  services  in particular 
because  of  its  superior  propagation  characteristics,  building  penetration  capability,  and  suitability  for 
mobile applications.  In orders adopted  in December 2001 and October 2003,  the Commission completed 
rulemakings  to  reallocate  the  non‐public  safety  portion  of  the  “upper”  700 MHz  Band  and  the  entire 




is  situated near  spectrum  currently  licensed  to  cellular  and other CMRS  services,  this  allocation  creates 





































they had  to conform  to strict standards on  reducing  interference on neighboring  frequencies. They were 
also not allowed to use a cell‐based architecture. After a restructuring, however, only the B block is subject 
to these requirements9. Both of these blocks are licensed by Major Economic Areas (MEAs), of which there 
are  5110.  700 MHz Guard Bands  spectrum  can be used  for  fixed  and mobile  services.  Spectrum  can  be 
leased to commercial service providers or directly to end users. 11 
Guard Bands  licensees  can act as  system operators, or  can  lease  their  spectrum  to  system operators or 
directly to end users through the Commission’s Secondary Markets spectrum leasing policies and rules. 


































Since  1994,  the US  Federal Communications Commission has  conducted  82  auctions of  radio‐frequency 
spectrum. Of these, 14 have been for microwave spectrum (above 1,000 MHz), which can be used for fixed 
and mobile broadband services.  





















It  is  important  to point out  that Advanced Wireless Services band  is not only divided by blocks but also 
geographically, and geographic divisions are not the same for each block. The size of the geographic service 

































































































Auction  73  concluded  with  1090  provisionally  winning  bids  covering  1091  licenses  and  totaling 

























shooting  for  100%  penetration  of  mobile  phones,  Verizon  can  now  aim  for  multiple  wireless  date 
connections for each person19. 
AT&T 




impose.  In  Auction  73,  AT&T won  parts  of  the  lower  B  block.  This  leaves  them with  12  or  24 MHz  of 
bandwidth  in most major markets,  though  there  is still a  large amount of  relatively  less populated areas 
where  they  do  not  have  any  licenses,  thus  preventing  them  from  building  a  nationwide  network 
comparable to the one Verizon will be building [Brome]. 
Frontier Wireless (Echostar) 
Frontier Wireless a partner of U.S.  satellite  television company EchoStar won E" block  spectrum auction 
covering almost all of the United States. 
Frontier Wireless  has  not  indicated  what  it  will  do  with  its  new  spectrum  –  perhaps  a MediaFlo‐like 




optic  communications network,  that  is presently offered  in  some areas of  the United States by Verizon. 
Verizon has attracted consumer and media attention  in the area of broadband Internet access as the first 
major U.S.  carrier  to offer  fiber  to  the home/premises. Other  service providers  currently only use  fiber 




20 How much Digital Dividend?  ‐ How  countries  tackle  the  question?,  ITU BDT  Seminar  Transition  from 
Analogue to Digital Broadcasting: correlation between technical, economic and social costs and advantages, 





TV  service MediaFlo.  The  E‐block  licenses will  expand MediaFlo  coverage  in  areas  such  as  Boston,  Los 
Angeles, New York City, Philadelphia, and San Francisco. 








1  Verizon Wireless  109  $9,363,160,000  7  C  block  covering  98%  of  pops 
25  A  block  covering  52%  of  pops 
77 B block covering 16% of pops 
2  AT&T  227  $6,636,658,000  227 B block covering 62% of pops 
3  Echostar (Frontier Wireless)  168  $711,871,000  168 E block covering 76% of pops 





































Source:  Public  Safety  Radio  Communications, wireless  broadband  is  not  an  alternative  to  LMR mission 




The  FCC  reorganized  the public  safety  spectrum  to establish one narrowband block and one broadband 
block.  The  broadband  block will  be  licensed  on  a  nationwide  basis  to  a  non‐commercial,  not‐for‐profit 
entity  that would manage  an  interoperable  network  for  all  public  safety  users  nationwide.  Commercial 
Upper 700 MHz Block D (with 10 MHz of paired spectrum) will be adjacent to the public safety broadband 
block.  
Block D will be  licensed  on  a  nationwide  basis, with  the  auction winner  being  required  to  enter  into  a 
partnership with  the public safety broadband  licensee  to build out a network  to be shared by  the public 
safety licensee and the Block D auction winner.24 
The FCC has mandated that the D‐Block licensee will be responsible for building out a national public safety 










D  Block  licensee(s)  also  must  develop  and  offer  devices  that  operate  both  on  the  D  Block  and  the 
neighboring  public  safety  broadband  block,  with  a  path  toward  scale  production  of  components  and 

























The Commission adopted policies  that permit  immediate  (i.e., overnight) processing of certain qualifying 
spectrum  leasing  arrangements  as well  as  certain  qualifying  transfers  and  assignments  of  licenses.  The 
















27Regulators  Propose  A  Nationwide  Wireless  Broadband  Network  For  Public  Safety,  02.2010, 
http://news.smh.com.au/breaking‐news‐technology/regulators‐propose‐grant‐program‐for‐public‐safety‐
20100226‐p684.html 
28  See  Promoting  Efficient  Use  of  Spectrum  Through  Elimination  of  Barriers  to  the  Development  of 
Secondary Markets,  Report  and  Order  and  Further  Notice  of  Proposed  Rulemaking,  18  FCC  Rcd  20604 
(2003)  (Secondary  Markets  First  Report  and  Order);  Promoting  Efficient  Use  of  Spectrum  Through 









































The  large  technically  and  commercially  valuable  slice  of  the  VHF  spectrum  taken  up  by  television 
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Digital TV Broadcasting(1) (2) (1) (3) (4)
(1) Non TV Broadcasting => e.g., Multimedia broadcasting for mobile receivers 
(2) Private Telecommunication (Protection against disasters, etc)
(3) Intelligent Transport Systems
(4) Telecommunications
Schedule plan
(1) (2) after July 25, 2011
(3) (4) after July 25, 2012





































30 might be assigned  in this frequency band    ‐  ISDB‐T for Radio Broadcasting, Part 1: Digitalization of 
Radio  Broadcasting  in  Japan,  18th  March,  2009,  KBP  ISDB‐T  Seminar,  Manila,  Philippines,  Hideo 
FUSEDA, Ministry of Internal Affairs and Communications, JAPAN 
31  ISDB‐Tsb  technical specification  is very similar  to  the  ISDB‐T specification, with  the exception  that 
ISDB‐Tsb uses a form of narrowband transmission with one and three segments. 
 




In December  2009,  ISDB‐Tmm  has  been  adopted  as  one  of  the  standards  for  nationwide mobile 
multimedia  broadcasting  in  Japan  and  is  scheduled  to  start  after  July  24,  2011.  ISDB‐Tmm32 
technology  is highly compatible with  ISDB‐T, which  is the standard for the Japanese terrestrial digital 
broadcasting.   
In addition to the ISDB‐Tmm standard, Japan's Ministry of Internal Affairs and Communications (MIC) 
















33  MediaFLO  technology  has  been  trialed  using  VHF  spectrum  in  2008.  The  trial  illustrated  how 
MediaFLO  technology  can  be  utilized  for  broadcast  delivery  of  advertising,  news  and  information 
services  to  the public at  large. The  trial employed a variety of MediaFLO services  that  include  linear 
mobile TV and, for the first time, broadcast delivery of clipcasting media. 
 

































Source:  Yasushi  Sakanaka,  Director  for  Land  Mobile  Communications  Radio  Department, 








Source:  Yasushi  Sakanaka,  Director  for  Land  Mobile  Communications  Radio  Department, 
























Government  decided  that  256MHz  (32  channels)  of  the  368MHz  (49  channels)  should  be  used  for 
digital terrestrial television (DTT) from digital switchover. This digital broadcasting will be provided by 














 interleaved  spectrum  the  “white  space”  that  exists  geographically  between  television 
transmitters  to prevent  interference. Ofcom  estimates  that  around 208 MHz of  interleaved 
spectrum may become available. At present,  interleaved spectrum  in the analogue television 




In 2009 Ofcom made proposals  to  clear  channels 61 and 62  to align  the 790 – 862 MHz band with 
other  countries  in  Europe  whilst  maintaining  the  existing  DTT  coverage  obligations  UK  analogue 
switchover35. 
                                                            
34 At  the World Radio Conference  (WRC) held  in Geneva  in 2007 mobile  services were granted  co‐
















The  table below  illustrates Ofcom's  latest proposals/decisions and what  this means  for PMSE use  in 
the future36.  
Figure 12. Digital dividend in the UK 
21 22 23 24 25 26 27 28 29 30 31 32
470-478 478-486 486-494 494-502 502-510 510-518 518-526 526-534 534-542 542-550 550-558 558-566
33 34 35 36 37 38 39 40 41 42 43 44
566-574 574-582 582-590 590-598 598-606 606-614 614-622 622-630 630-638 638-646 646-654 654-662
45 46 47 48 49 50 51 52 53 54 55 56
662-670 670-678 678-686 686-694 694-702 702-710 710-718 718-726 726-734 734-742 742-750 750-758
57 58 59 60 61 62 63 64 65 66 67 68









































dividend.  In effect, DTT  in channels 61 and 62 will be moved  into channels 39 and 40, and PMSE  in 
channel 69 will be moved into channel 38. This means the cleared spectrum in the digital dividend will 








The 790‐862 MHz band will be auctioned  to  the  International Mobile Telecommunications  industry 
(IMT)  for  the provision of wireless broadband  Internet  services. The  suitability of  this  spectrum  for 
mobile broadband has led an increasing number of European countries to identify the 800 MHz band 
as their digital dividend. 
Ofcom expects  to agree  revised  interference arrangements  for  two‐way mobile use of  the 800 MHz 
band with Belgium, France, Ireland and the Netherlands through MOUs by mid 2010. This will allow for 
the  deployment  of  services  other  than  broadcasting.  These  MOUs  will  be  effective  when  both 
administrations make the band available for new services.  
Similar  services  could  be  accommodated  in  other  spectrum,  including  the  600  MHz  band  and 




it  is  feasible  –  particularly  for  downlinks  (i.e.  from  base  stations  to mobile  receivers)  –  geographic 
 






































39 Digital  dividend:  600 MHz  band  and  geographic  interleaved  spectrum,  Consultation  on  potential 
uses, Ofcom, February 2010 
40 Digital  dividend:  600 MHz  band  and  geographic  interleaved  spectrum,  Consultation  on  potential 
uses, Ofcom, February 2010 
 











agreements.  It would  clearly  be  possible  to  offer  the  spectrum  as  UK‐wide  lots.  It would  also  be 
possible to offer it in smaller, geographically defined lots, on a regional, national or some other basis. 
We will  take  into  account  stakeholders’  interests  in  the  services  and  coverage  they would  like  to 
provide in making proposals for how we should geographically package the band. 






Ofcom  decided  to  auction  geographic  packages  of  interleaved  spectrum  in  specific  locations  that 






























which  are  spaced  in  accordance  with  CEPT  agreements.  All  available  T‐DAB  channels  are  in  use; 
however, in the case of local multiplexes, much of the spectrum is unused on a regional basis, in order 







interference  effects.  Ofcom’s  Band  III  assignments  are  therefore  co‐ordinated  with  use  of  the 




















Sweden  completed  digital  switchover  in  October  2007.  The  790‐862  MHZ  frequency  band  had 



















47–68 MHz   Band I   21 MHz   2–4 
174–230 MHz   Band III (VHF)   56 MHz   5–12 












In  Sweden,  the  band  790‐862 MHz  is  already  allocated  to  the mobile  service,  except  aeronautical 
mobile, on a primary basis through footnote RR 5.31643. 
Band I (47 – 68 MHz)  









accordance with  the GE06 Agreement.  The GE06  plan  is  based  on  7 MHz  raster  and  is  planned  in 
Europe  for  at  least  indoor  portable  reception.  The  plan  opens  up  opportunities  for  a  structured 
introduction of T‐DAB services in all of Europe and other ITU Region 1 countries45. 
In Sweden the VHF band will be used by T‐DAB and by DVB‐T (a nationwide coverage).  
According  to  the  outcome  of  the  International  Telecommunication  Union’s  Regional  Radio 
Communication Conference (RRC‐06) in Geneva in 2006, there is internationally coordinated spectrum 
within  band  III  (174  –  230 MHz)  for  one  nationwide  and  three  regional  T‐DAB  networks,  and  one 
nationwide  DVB‐T  network.  The  Government  has  decided  not  to  further  extend  digital  sound 






Bands  IV  and  V  constitute  the  largest  frequency  band  used  for  analogue  television.  Following  the 
switch‐off of analogue  television broadcasting,  the existing  five operational DVB‐T networks will use 
this frequency band.46 
                                                            













Band 470‐790 MHz will be used by DVB‐T  (six nationwide coverages), while  the 790‐862 MHz  sub‐
band will be released and used by other services besides broadcasting.  




possible.  This  enables  licence  holders  to  choose  the  technology  that  they wish  to  deploy  and  the 
services that they want to offer. That means that only the technical requirements that are required to 
ensure coexistence between different users should be  imposed (such as, for  instance, emission  limits 
within and outside the frequency band and geographical area to which the licence applies) in order to 
avoid the occurrence of harmful interference. 





















Frequency range   Designation   Use  Note 
47–68 MHz  Band I 
47–68 MHz     Broadcasting  ST 61, WI95revCO07 
47–68 MHz    Land Mobile Radio  Military use 



















470–790 MHz    Wireless microphones  ERC/REC 70‐03, Annex 
10 e) 















































BOXERTV  which  is  the  commercial  operator  and  the  gate  keeper  for  the  digital  terrestrial  TV  in 
Denmark  provides  a  number  of  TV  services  in  MUX3‐5.  These  services  are  bundled  in  different 
packages and offered to the users in a model similar to other multi channel platforms like satellite and 
Cable TV. At  the moment BOXERTV provides 31 national and  international TV  channels  in MUX3‐5. 
Apart  from  these commercial channels all  the public  service channels  (MUX1‐2) are available  in  the 
BOXERTV’s different packages 
Between the 1st November 2009 and the 31st October 2010 MUX6 will be used for research purposes. 
On  the1st November 2010 Boxer will  take over and MUX6 will be used  for mobile TV  services using 
DVB‐H standard.  
MUX7 – MUX8 
MUX7 and MUX 8 are not assigned yet, however,  there  is a decision  that MUX7 will be allocated  to 
commercial  mobile  broadband  services.  The  use  of  these  MUXes  is  the  focus  of  the  following 
interviews  
 




1.2 Interviews with selected stake holders in Denmark 
In a two months period in the beginning of 2010 a number of interviews with relevant experts 
and stake holders in Denmark was conducted. The aim was to identify the most optimal 
applications for the digital dividend spectrum seen from interests of market players and 
knowledge of the experts. The aim was further to identify if part of the spectrum should be 
allocated for societal relevant applications. 
The interviewees where selected carefully to reflect the different interests from mobile 
industry, broadcast sector, industry association, and some of the other possible users like public 
safety and emergency. 
1.2.1 Motorola Denmark 
On the question about the strategy of the mobile sector related to the digital dividend discussion 
the answer was that the strategy from mobile industry will be to get access to more spectrums 
from the ‘TV spectrum’, this being the 800 MHz spectrum and also the spectrum below 790 
MHz. 
In the interview the ITS (Intelligent Traffic Systems) and Public safety and emergency were 
mentioned as relevant and societal important services that can use the 800 MHz spectrum. 
However the most important use was identified to be Public Safety and emergency. The sectors 
like Public Safety and Emergency can also have their own spectrum and network; however, it 
was emphasized that this is not so likely any more in the EU setting. 
With regards to the technology choice there was no doubt that the technology for the 800 MHz 
band in Denmark will be LTE. It was, however, emphasized that seen from public safety point 
of view the Mobile broadband will be considered as add on to mission critical TETRA systems 
for high bandwidth services. The strength of Tetra is that it has harmonized spectrum in Europe 
and this will also be the case for the 800 MHz band 
The spectrum should be used for mobile broadband and be driven by the commercial operators. 
The societal relevant services such as Public safety and emergency can be provided by these 
networks by putting specific QoS, security and availability requirements on some of these 
networks. Relevant security level can be obtained by IPSEC in the LTE networks. 
Another important point raised was that we see a convergence between the requirements from 
commercial market and the requirements from public safety, enabling both of them to use the 
same technology with different configurations 
With regards to the VHF band (MUX8) the attitude was clear: Mobile industry is not interested 
in this spectrum. This is both because the technology is ‘clumsy’ with telescopic antennas but 
also because many mobile services need to control the service areas in a geographic manner, and here 
VHF with its large coverage areas is not appropriate 
1.2.2 Motorola Tetra Unit 
The interview was focused on the PSE use and the results of the interview are given in the 
following: 
There is no doubt that Public Safety and emergency needs more spectrums and that the 800 
MHz spectrum is perfectly suited to the requirements of the industry. There has been used 
many resources for lobbying at European and national levels to get part in this spectrum. But 
the battle is lost and there is no hope that PSE will get share in this spectrum. 
 




The requirements from PSE has been to get access to 2 X 10 MHz European wide harmonized 
spectrum in the 800 MHz band, however, now the target is to get 2 X 10 MHz in the area below 
1GHz. 
The technology to be deployed in this spectrum will with no doubt be LTE, which also will be 
deployed in the US. 
LTE will not replace TETRA and will complement TETRA, which is dimensioned for mission 
critical voice traffic.  
VHF is not of interest for PSE mainly because of the  external antennas  
1.2.3 Independent consultant 
We should have a roadmap for spectrum needs for societal services. 800 MHz spectrum must 
be used for mobile broadband and operated by commercial actors. Different user groups like 
PSE can then get access to these networks and come up with their requirements with regards to 
QoS, Security, privacy etc. 
 
Nobody from Mobile industry has shown interest in VHF band and probably the best 
application will be for broadcast services. 
1.2.4 Molex 
The interview with Molex was primarily focused on the VHF spectrum. 
VHF is not interesting for mobile industry. The cells in the VHF band become too big for most 
mobile services and the size of the Antenna makes it irrelevant for mobile uses. 
Another drawback of this technology for communicative services is that there are a number of 
health issues with the external antennas. This aspect was however difficult to qualify further. 
1.2.5 Danish confederation of IT industry 
Mobile broadband and in particular access to mobile broadband using dongles connected to 
labtops will increase dramatically and there will be need for more spectrum resources.  The 
800MHz spectrum will be used for mobile broadband in Denmark and the attitude from the 
market is that LTE will be the technological platform deployed in this spectrum. 
 
The societal services that will be important in the future are: 
 Mobile health technologies, including  remote monitoring of patients 
 The intelligent/smart home solutions 
 Mobile digital signatur 
 Public safety and emergency 
 Intelligent Traffic Systems 
 Education and teaching 
 
The solution is not to allocate spectrum to specific servcies but to allocate servceis to mobile 
broadband driven by commercial operators. Then the specific user groups must get guarantied 
access to the resources in these networks and also they must come up with their specific 
requirements on QoS etc. 
 
 




Denmark has the world’s largest public sector. This must be utilized in developing new 
services and here the 800 MHz band can be important. 
 
With regards to the VHF band the attitude from mobile industry is that it is not relevant 
spectrum for mobile services because of the coverage and the external antenna  issues. The 
most probable use could be for broadcast services. Here we could experiment in deploying 
DVB-T2 and offering some HDTV services. 
1.2.6 The digital Gatekeeper (Boxer) 
The role of Boxer is to expand the competition on the Danish TV market. One of the important 
elements of the DTT was the number of TV services and the offered price regimes. Both the 
800 MHz and the VHF band should be used for broadcast TV purposes on technology neutral 
basis. 
 
Today Boxer has 30 TV services and this is enough for now but when HDTV becomes more 
popular then Boxer will have shortage of resources. 
 
With regards to the use of the VHF band for broadcast purposes some specific issues are 
important in the discussion: 
 40% to 50% of household do not own VHF antennas  
 It would be important to have a pilot in using DVB-T2 technology in this band. The 
experiences about using DVB-T2 in the VHF band are limited today 
 In Sweden, where boxer’s mother company operates there is a push for using the VHF 









The main question of this report was to address the alternative use of digital dividend spectrum and 
more specifically to investigate which applications and technologies can be foreseen to be used in 800 
MHz band and in the VHF band. These two bands are identified as digital dividend in Denmark. The 
focus has been very much on alternative uses, including societal communication services like Public 
Safety and Emergency.  
With regards to the 800 MHz band there is a European decision to use the spectrum for mobile 
broadband on a technology neutral basis. The spectrum will be harmonized at European level and 
because of its good propagation characteristics will be suited for covering also rural areas with mobile 
broadband. In Denmark also there is a decision to assign the spectrum to mobile broadband. 
The conclusion is then that when it comes to the 800 MHz band the other uses, including the societal 
services will not get specific allocations of the spectrum in EU. Huge lobbying activities has been there 
to get access to part of the spectrum, e.g., for Public Service and Emergency services, without positive 
results. The solution for getting access to the spectrum for alternative uses is identified by the experts 
and relevant stake holders to be putting specific QoS and availability requirements on some of the 
commercial networks and use the capacity of these networks for other uses, including the societal 
services. 
In other countries, e.g., in the US and Japan we see specific allocations of the spectrum for specific uses. 
The broadcasting community has still the attitude that this spectrum should be used for TV broadcasting 
purposes, however they have also realized that the battle is lost and part of the spectrum will be given to 
other communication services, including the mobile services. 
When it comes to the VHF we could not find any interest neither from the mobile industry and nor from 
the other communication services like the PSE. The argument was mainly connected to the technical 
characteristics of the VHF devices and the characteristics of the spectrum: The devices are ‘clumsy’ 
with external telescopic antennas and the large extend coverage areas of VHF are not suited to the 
mobile services of today. 
The broadcasters are interested in the spectrum as the large extent coverage is a positive parameter for 
broadcast services, however also here there are some technical challenges, e.g., the fact that more than 
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